Patterns of cell death and dopaminergic neuron survival in intrastriatal nigral grafts.
Previous studies indicate that 80-95% of grafted dopamine neurons die following implantation of embryonic ventral mesencephalic tissue into the striatum. It is believed that the majority die within the first 1-3 weeks after surgery. The aim of this study was to study when and where the implanted neurons die, using the novel fluorescent stain Fluoro-Jade. Fluoro-Jade has recently been shown to stain cell bodies, dendrites, axons, and terminals of degenerating neurons. We transplanted dissociated ventral mesencephalic tissue from embryonic day 14 rat embryos into intact adult rat striatum. After perfusion and sectioning of the implanted rat brains, the number and distribution of Fluoro-Jade and tyrosine hydroxylase-positive neurons were evaluated at 6, 10, 14, and 42 days posttransplantation. Intensely Fluoro-Jade stained neurons were numerous in the grafts at 6 and 10 days after graft surgery; appeared in reduced numbers at 14 days; and had disappeared by the 42-day time point. The number of surviving tyrosine hydroxylase-positive, dopaminergic neurons in the grafts did not change between 6 and 42 days and the low survival rate confirmed that over 90% of these neurons had died during the first week. Assessment of the distribution of neurons positive for Fluoro-Jade or tyrosine hydroxylase revealed higher numbers of neurons stained for these markers located at the periphery than the center of the grafts, and this pattern did not change over time. This study indicates that transplanted neurons continue to die up to 14 days after grafting. Since the majority of transplanted tyrosine hydroxylase-positive neurons most probably die before 6 days after transplantation, neuroprotective strategies should primarily focus on the transplantation procedure and the first week after implantation.